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1. Current literature highlights
1.1. a4b1/a4b7 Integrin antagonists
Integrins are heterodimeric proteins that when displayed
in leukocytes mediate their tissue specific recruitment to
sites of inflammation. The binding of integrins to
surface expressed endothelial proteins initiates cell-cell
contacts which eventually lead to the extravasation of
the leukocyte into the tissue. It has been proposed that
improper control of this process can result in a large
variety of disease states that are specific to the expres-
sion of the molecules involved.
Interaction of the integrin a4b7 with MAdCAM (muco-
sal addressin cell adhesion molecule) has been impli-
cated in ulcerative colitis and inflammatory bowel
disease. The interaction between a4b1 and VCAM
(vascular cell adhesion molecule) is thought to contri-
bute to asthma, multiple sclerosis, and other autoim-
mune diseases. Inhibition of these protein-protein
interactions significantly effects animal models of dis-
ease. This biological connection to disease has increased
the interest in the development of small molecule
antagonists for these integrins.
Research has been conducted to identify potent inhibi-
tors of a4b7 antagonists.1 Two libraries providing over
180 compounds were synthesised on Wang resin. The
library compounds were evaluated for their inhibition of
the a4b7/MAdCAM interaction in a protein based
ELISA. As a measure of selectivity for a4b7, inhibition
of the related a4b1/VCAM interaction was also tested.
One of the most potent compounds isolated was (i)
which possessed an IC50 for a4b7 of 72 nM, with more
than 6-fold selectivity over the related a4b1. This work
has generated rapid SAR for these templates. Other
structural analogues that maintain potency against these
integrins may result with further investigation.
1.2. Cysteine protease inhibitors
Cysteine proteases are characterised by the presence of
an active-site cysteine thiol essential for the catalytic
mechanism. These proteases are essential for many
biological processes, and include the calpains which
are implicated in neurodegenerative disorders, cathepsin
K which is linked to osteoporosis, and the caspase
family of proteases which are involved in programmed
cell death. Cysteine proteases are also crucial to the life
cycles of many pathogenic protozoa. The therapeutic
relevance of cysteine proteases has resulted in substan-
tial efforts to develop novel and selective inhibitors of
these enzymes.
A common feature of virtually all cysteine protease
inhibitors is an electrophilic functionality such as a
carbonyl or Michael acceptor which is attacked by the
cysteine thiol. The first class of reversible inhibitors to
be reported were peptidyl aldehydes. However, the
inherent vulnerability of the aldehyde to nucleophilic
attack or oxidation are considerable liabilities in achiev-
ing good pharmacokinetics and may result in toxicity. In
contrast, ketone-based pharmacophores are chemically
more stable than aldehydes and enable the display of
functionality on both sides of the carbonyl, potentially
to achieve enhanced specificity through multiple inter-
actions with the active site. A series of potent and
selective constrained ketone-based cysteine-protease
inhibitors of the cysteine protease cruzain, implicated
in Chagas’ disease has been disclosed.2 A small library
of cyclic ketones was synthesised on solid phase and
screened against cruzain. One of the most active cyclicE-mail: nick_terrett@sandwich.pfizer.com
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inhibitors was (ii) which possessed a Ki of 16 nM, with
43-fold selectivity for Cathepsin B, but no selectivity for
Cathepsin L.
2. A summary of the papers in this month’s issue
2.1. Solid-phase synthesis
The solid-phase synthesis of indolines from resin-bound
2-bromophenylacetylated amino acids has been
described. The exhaustive reduction of solid-support
bound amides with borane afforded secondary amines
that, following palladium-catalysed intramolecular
cyclisation and cleavage, provided the corresponding
disubstituted indolines.3
A versatile parallel solid-phase combinatorial strategy
was developed for the synthesis of large nucleoside
libraries on a semi-automated synthesizer. Thirteen
libraries of 1234 novel exocyclic amino nucleosides
were all analysed and characterized by high throughput
LC/MS.4
The use of reagent concentration, ideally using perfluor-
ous solvents, either alone or with a small amount of
organic co-solvent, has resulted in increased rates for all
stages of the REM resin synthesis of tertiary amines.5
A novel 9-borabicyclo[3.3.1]nonane-mediated solid-
phase Suzuki coupling has been developed to generate
dihydrostilbenes (bibenzyls) and related compounds. A
small combinatorial library of derivatives was success-
fully prepared via radiofrequency tagging and directed
sorting techniques.6
2.2. Solution-phase synthesis
A parallel and efficient solution-phase synthesis of
multi-branched oligosaccharides based upon the struc-
ture of the phytoalexin elicitor active branched penta-
saccharide utilizing an automated synthesizer in a
parallel fashion has been described.7
2.3. Solid-supported reagents
ROMPgel-supported tris(triphenylphosphine)rhodium-
(I) chloride has been prepared and the immobilised
catalyst has been effectively employed in selective
hydrogenations of a variety of alkenes and terminal
alkynes.8
2.4. Novel resins, linkers and techniques
To meet the demand for high loading resins, bead-
loading enhancement via a dendrimerisation process has
shown compatibility for many chemical conditions,
although high functional group density could produce
undesirable site/site interactions.9
Four new polymeric supports with 3- and 6-carbon
atom spacers and triazene linkers derived from meta-
and para -aminophenol have been synthesized from
commercial Merrifield polymer and used for immobili-
zation of secondary amines.10
2.5. Library applications
A focused library of inhibitors of the enzyme trypa-
nothione reductase has been prepared using solid-phase
synthesis. The inhibitors were based on a previously
identified, non-competitive, lead compound comprising
of two Pmc side-chain protected, N -capped arginine
residues linked by a spermidine bridge.11
Following the identification of a 5 mM inhibitor of
amyloid-b (Ab) protein production, SAR has been
investigated using solid-phase synthetic techniques.
Two series of a-hydroxy ester and ketone inhibitors of
Ab production were identified and the most potent a-
hydroxyketone identified was approximately 30-fold
more potent than the initial lead.12
With the aim of developing inhibitors of the plasmepsin
I and II aspartic proteases of the malaria parasite
Plasmodium falciparum , sets of libraries based on novel
reversed-statine isosteres, using a combination of solu-
tion phase and solid phase chemistry have been pre-
pared.13
A recent paper describes a novel strategy for the
combinatorial or parallel solid-phase synthesis of poten-
tial inhibitors of the mur-pathway enzymes. This
methodology was used to synthesize several glycopep-
tides on solid phase in good yields.14
Optimisation of a lead from a chemical library has
revealed SAR of 1-sulfonyl-cyclopentyl carboxylic acid
amide ligands for the VLA-4 integrin. Subsequent
optimisation for selectivity versus the related integrin
a4b7 led to a potent (90 pM), selective VLA-4 antago-
nist.15
A perspective on the development of solution-phase
combinatorial libraries for modulating cellular signal-
ling by inhibiting, promoting, or mimicking protein/
protein or protein/DNA interactions has been recently
published.16
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Libraries of compounds were synthesized using the mix-
and-split combinatorial chemistry approach and
screened for activity against the bacterial essential
enzymes MurA, -B, and -C.17
An efficient and highly versatile solid-phase synthesis of
two libraries based on the privileged benzimidazole
scaffold has been described and used to make molecules,
biased for binding to RNA targets.18
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